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ABSTRACT 
Over t h e  l a s t  e l e v e n  y e a r s  Houston L i g h t i n g  & Power has  r a i s e d  u t i l i t y  r a t e s  an average of  17% per  
year .  Over t h e  l a s t  3% y e a r s  t h e  u t i l i t y  r a t e s  have doubled. According t o  Houston C i t y  Magazine. 
Houstonians can expect  f u t u r e  r a i s e s  of  20-252 annua l ly  due t o  r e q u i r e d  c o n s t r u c t i o n  o f  new u t i l i t y  p l a n t s  
t o  accommodate Houston's f u t u r e  growth. U t i l i t y  c o s t s  cou ld ,  and i n  many c a s e s  do,  exceed t h e  monthly 
mortgage payment. This  has caused a l l  t o  become concerned w i t h  whpt can be done t o  lower t h e  u t i l i t y  b i l l  
f o r  homes. I n  a  t y p i c a l  Gulf Coast home approximately 50% o f  housfhold u t i l i t y  c o s t s  a r e  due t o  t h e  a i r  
c o n d i t i o n i n g  system. ano ther  15-20% o f  u t i l i t y  c o s t s  a r e  a t t r i b u t e ?  t o  hot  wate r  hea t ing .  The remaining 
i t ems  i n  t h e  home i n c l u d i n g  l i g h t s ,  t o a s t e r ,  washer ,  d r y e r .  e t c .  a r e  r e l a t i v e l y  minor compared t o  t h e s e  
two "energy gulpers" .  Reducing a i r  c o n d i t i o n i n g  and ho t  wate r  h e a t i n g  c o s t s  a r e  t h e r e f o r e  t h e  two i t ems  on 
which homeowners should concent ra te .  
INTRODUCTION 
Homeowners  c a n  make t h e i r  homes more e n e r g y  
e f f i c i e n t  by adding i n s u l a t i o n ,  cau lk ing  around doors  
and windows, and  o t h e r  c o n s e r v a t i o n  measures .  The 
n e x t  s t e p  i s  t o  ana lyse  and s e l e c t  t h e  most e f f i c i e n t  
h e a t i n g  and c o o l i n g  s y s t e m  on t h e  market. The nex t  
s t e p  would be t o  determine how t o  s i g n i f i c a n t l y  reduce 
t h e  c o s t  f o r  g e n e r a t i n g  h o t  w a t e r  f o r  u s e  i n  y o u r  
home. T h i s  p a p e r  w i l l  i d e n t i f y  t h e  most economical 
h e a t i n g  and c o o l i n g  system and t h e  hot  wate r  hea t ing  
methods a v a i l a b l e  i n  today 's  market and then  determine 
t h e  p u r c h a s e  c o s t  v e r s u s  o p e r a t i n g  c o s t  of t h e  most 
e f f i c i e n t  system. 
The most  common a i r  condi t ion ing  system c o n s i s t s  
of a  condensing u n i t  l o c a t e d  next  t o  t h e  house coupled 
w i t h  a n  i n d o o r  c o i l .  Heat i s  suppl ied  from e i t h e r  an 
e l e c t r i c  o r  gas  furoace. Due t o  today 's  lower c o s t  of 
n a t u r a l  g a s ,  a  g a s  h e a t i n g  sys tem is  l e s s  c o s t l y  t o  
o p e r a t e  than a n  e l e c t r i c  furnace. Cur ren t ly  about t h e  
most e f f i c i e n t  r e s i d e n t i a l  a i r  condi t ion ing  u n i t  type 
h a s  a  S e a s o n a l  Energy  E f f i c i e n c y  R a t i o  (SEEK) of 10. 
T h i s  means t h a t  t h i s  u n i t  w i l l  p r o d u c e  1 0  BTU's of 
c o o l i n g  f o r  e v e r y  w a t t  of energy consumed dur ing  t h e  
c o o l i n g  s e a s o n .  The most economic common syetem t o  
o p e r a t e ,  t h e r e f o r e ,  would b e  a  h i g h  e f f i c i e n c y  g a s  
f u r n a c e  with a  10 SEER cool ing  u n i t .  
RESIDENTIAL HEAT PUMPS 
A n o t h e r  s y s t e m  t h a t  is  g a i n i n g  i n  p o p u l a r i t y  i s  
t h e  h e a t  pump, P a r t  of t h e  reason f o r  t h e  increased  
a c c e p t a n c e  of t h e  h e a t  pump i s  t h e i r  h e a t i n g  e f f i -  
c i e n c y  compared t o  t h e  e l e c t r i c  furnace.  I n  f a c t  t h e  
h e a t  pump a v e r a g e s  o u t  over  t h e  hea t ing  season t o  be 
twice a s  e f f i c i e n t  t o  o p e r a t e  a s  t h e  e l e c t r i c  furnace. 
So i f  n a t u r a l  g a s  i s  not  r e a d i l y  a v a i l a b l e  a  10 SEER 
h e a t  pump would be t h e  most e f f i c i e n t  system t o  oper- 
a t e .  The u t i l i t y  companies a r e  encouraging hea t  pump 
u s e  s i n c e  they would he lp  t o  f l a t t e n  t h e  load requi re -  
m e n t s  f r o m  summer t o  w i n t e r  o p e r a t i o n ,  p l u s  t h e  
e l e c t r i c  company could provide more e l e c t r i c a l  f iervice 
i n  t h e  w i n t e r  months. An example of HLbP's suppor t  of 
t h e  h e a t  pump i s  t h e  c u r r e n t  HLLP r e b a t e  program t h a t  
o f f e r s  ae  much a s  $500.00 p e r  u n i t  r e b a t e  f o r  any  
eyetem t h a t  is  r a t e d  a t  9+ SEER. 
GEOTHERMAL HEAT PUMPS 
An a i r  c o n d i t i o n i n g  s y s t e m  t h a t  a p p e a r s  t o  be 
r a p i d l y  g a i n i n g  i n  p o p u l a r i t y  is t h e  geothermal hea t  
pump. T h i s  s y e t e m  s i m p l y  t a k e a  t h e  b a s i c  h e a t  pump 
theory  one s t e p  f u r t h e r  i n  o r d e r  t o  make t h e  g r e a t e s t  
p o s s i b l e  u s e  of  m o t h e r  n a t u r e ' s  r e s o u r c e s .  The 
geothermal  h e a t  pump u s e s  wate r  from t h e  e a r t h  t o  cool 
o r  h e a t  o n e  o f  t h e  f r e o n  c o i l s ,  w h e r e a s ,  t h c  
convent iona l  h e a t  pump u t i l i z e s  outdoor a i r  t o  coo l  or 
h e a t  t h i s  c o l l .  The b e n e f i t  of us ing  wate r  i n  l i e u  of 
a i r  t o  exchange hea t  energy i s  both t h e  s p e c i f i c  heat 
( e n e r g y  c o n t e n t )  o f  w a t e r  v e r s u s  a i r  and a l s o  t h r  
c o n s t a n t  t e m p e r a t u r e  of water  from t h e  e a r t h  i n  th ic  
a r e a  [ a p p r o x i m a t e l y  6 9 ' ~ ) .  A i r  t e m p e r a t u r e s  coulc 
r a n g e  froml 15' t o  1 0 0 ' ~ .  The r e s u l t i n g  e f f i c i e n c i e s  
of  t h e s e  systems a r e  a s  high a a  14 EER on cool ing  anc 
t w i c e  a s  e f f i c i e n t  a s  t h e  more common h e a t  pump or 
h e a t i n g .  T h e r e f o r e ,  t h e  o p e r a t i n g  c o s t s  f o r  coo l in f  
a n d  h e a t i n g  a r e  s u b s t a n t i a l l y  l e s s  ( a p p r o x i m a t e l )  
40-60%) t h a n  t h e  convent iona l  h e a t  pump system. 
SUPPLEMENTARY HOT WATER HEATING 
I n  a d d i t i o n  t o  t h e  o p e r a t i n g  c o s t  e a v i n g s  f o r  
c o o l i n g  and h e a t i n g  w i t h  t h e  geo thermal  h e a t  pump a 
r e l a t i v e l y  new but  proven dev ice ,  k n m  a s  a  desuper- 
h e a t e r ,  c a n  be i n s t a l l e d  on t h e  geothermal  hea t  pump 
w h i c h  w i l l .  g e n e r a t e  f r e e  ho t  wate r  f o r  t h e  hot  water  
h e a t e r .  T h e s e  s a v i n g s  can  amount t o  80% of t h e  c o s t  
of running t h e  hot  wate r  hea te r .  For a fami ly  of four  
w i t h  a n  e l e c t r i c  h o t  w a t e r  h e a t e r  i n  Hous ton  t h i s  
s a v i n g s  c o u l d  amount t o  o v e r  $500.00 p e r  y e a r  a t  
t o d a y ' s  u t i l i t y  r a t e s .  T h e s e  d e s u p e r h e a t e r a  could 
a l s o  be a p p l i e d  t o  more convent iona l  systems bu t  could 
o n l y  b e  o p e r a t e d  d u r i n g  t h e  c o o l i n g  s e a s o n .  Thr 
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s a v i n g s  w o u l d  n o t  be n e a r l y  a s  g r e a t  a s  w i t h  t h e  
geothermal system. 
ECONOMICS OF GEOTHERMAL SYSTEMS 
A l o o k  a t  c o m p a r a t i v e  c o s t s  OF i n s t a l l a t i o n  of 
t h e  c o n v e n t i o n a l  high e f f i c i e n c y  c o o l i n g  u n i t  and g a s  
fu rnace  o r  a  high e f f i c i e n c y  hea t  pump compared t o  t h e  
geothermal hea t  pump w i t h  a  desuperhea te r  system shows 
a  premium of approximately $800.00 per  ton of coo l ing  
c a p a c i t y  required.  
T h e r e f o r e ,  a t y p i c a l  home r e q u i r i n g  f o u r  t o n s  of 
c o o l i n g  would have a  f i r s t  c o s t  premium of $3,200.00 
o v e r  t h e  o t h e r  h i g h  e f f i c i e n c y  s y s t e m s .  A t  f i r s t  
g l a n c e  t h i s  seems t o  make t h e  geothermal  system c o s t  
p r o h i b i t i v e .  However, i f  t h e  $3,200.00 premium c o s t  
i s  a m o r t i z e d  over t h e  l i f e  of t h e  30 y e a r  mortgage a t  
13% i n t e r e s t  t h e  monthly c o s t  For owning t h e  system is 
a p p r o x i m a t e l y  $35.00, S ince  t h e  sav ings  f o r  e l e c t r i c  
h o t  w a t e r  h e a t i n g  a l o n e  would be a b o u t  $500.00 per  
y e a r ,  o r  $42.00 p e r  month, t h e  a d d i t i o n a l  s a v i n g s  of 
40-60% f o r  c o o l i n g  and h e a t i n g  become p o s i t i v e  cash 
flow t h e  very f i r s t  month t h e  home i s  occupied. A 
f a m i l y  of f o u r  i n  a  2500 square  f o o t  home can expec t  
a n  a n n u a l  n e t  s a v i n g 8  f o r  c o o l i n g  and h e a t i n g  t h e  
f i r s t  y e a r  t o  e x c e e d  $ 6 0 0 . 0 0 .  U s i n g  t h e  L i g h t  
Company's p ro jec ted  c o s t  i n c r e a s e s  of 20-252 per  year  
t h r o u g h  t h e  n e x t  t e n  y e a r s ,  t h e  a c t u a l  sav ings  could 
a c c r u e  t o  $30,000.00 o r  a n e t  e a v i n g s  of $3,000.00 
annual ly ($250.00 p e r  month p o s i t i v e  cash flow). 
C o n v e n t i o n a l  s y s t e m s  r e q u i r e  more main tenance  
( p l a c e d  o u t s i d e  and  o p e r a t e  a t  h i g h e r  p r e s s u r e s ) .  
Addi t iona l ly ,  t h e  l i f e  of a  geothermal  system averages  
19  y e a r s  compared w i t h  1 0  y e a r s  f o r  a  c o n v e n t i o n a l  
sys tem.  The a d d i t i o n a l  main tenance  and replacement 
sav ings  a r e  es t imated  a t  $5,000.00 i n  10 years .  
I n  summary, t h e  most important  f i n a n c i a l  d e c i s i o n  
w i t h  r e g a r d  t o  a  new home purchase might not be j u s t  
t h e  p u r c h a s e  p r i c e ,  o r  t h e  i n t e r e s t  r a t e ,  but  whether 
t h e  home h a s  t h e  most economical a i r  condi t ion ing  and 
ho t  water  h e a t i n g  eystem a v a i l a b l e  i n  today 's  market. 
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